Abstract-Two experiments examined the role of fundamental spatial frequency, target area and retinal eccentricity in texture segmentation. In Experiment 1, a backward-masked target comprising lines oriented orthogonally to the surround was briefly presented at the fovea, and at eccentricities ranging from 2.55 to 7.63 deg. Reaction time and accuracy were better when targets were presented at non-foveal locations. In Experiment 2, eccentricity effects were examined when both spatial frequency and target area were varied. Accuracy was highest and RT fastest at near-peripheral, not foveal locations. The eccentricity corresponding to optimal performance was related inversely to spatial frequency. Results suggest that the near periphery is more adept than the fovea at the early processing which underlies rapid texture segmentation.
INTRODUCTION .
Early-stage visual processing is thought to be responsible for texture segmentation, the ability to segregate a target from its surround. Initially, texton theory (Julesz, 1981 a,b; 1984) postulated that texture segmentation is mediated by the detection of specific features which distinguish figure and ground. More recently, it has been suggested that texture segmentation arises from the output of a generalized differencing operator (Sagi and Julesz, 1985 a,b; Julesz, 1986; Atkinson and Braddick, 1989; Nothdurft, 1991; 1992) . While these two views assert that different stimulus parameters underlie texture segmentation, they both assume that segmentation is automatic. Automatic processes are held to proceed in parallel across the visual field. However, parallelism need not imply that processing occurs with equal efficiency at all retinal locations. Generally there is a decline in visual functioning in the peripheral retina for tasks that depend on resolution of stationary stimuli, among them acuity (Merigan and Katz, 1990 ) and contrast sensitivity for high spatial frequency gratings (Banks et al., 1991) . This peripheral loss in spatial resolution appears to be due to a number of factors, including peripheral astigmatism and spherical aberration (Milladot and *To whom correspondence should be addressed.
Lamont, 1974), photoreceptor density and size (Curcio, 1986) , pooling onto higherorder neurons (Merigan and Katz, 1990; Banks et al., 1991) and cortical magnification (Rovamo and Virsu, 1979) . There are, however, some visual functions which do not decline with eccentricity. These include motion detection (Post and Johnson, 1986 ) and velocity discrimination (McKee and Nakayama, 1984) . In general, visual functions that require greater temporal sensitivity are less affected by peripheral viewing than those functions requiring greater static spatial sensitivity.
This relative stability in peripheral functioning can be traced to differences in neuronal characteristics across the retina. There is a peripheral increase in receptive field (RF) size and dendritic spread, both of which are associated with higher fibre conduction velocity (Boycott and Wassle, 1974; Rodieck, 1979; De Bruyn et al., 1980; Shapley and Perry, 1980) . There is also evidence that magnocellular fibres, which are particularly responsive to stimuli of lower spatial and higher temporal frequency (Livingstone and Hubel, 1988) , are found in greater number outside the fovea (Connolly and Van Essen, 1984) . These observations lead one to expect that peripheral texture segmentation for brief targets may be as good as or better than foveal performance.
The results of several psychophysical studies provide partial support for the peripheral superiority hypothesis. Kehrer (1987 Kehrer ( , 1989 presented observers with brief, backward-masked, oriented-line texture targets at eccentricities ranging from 0 deg to approximately 10 deg along the horizontal meridian. Relative to the near periphery, both accuracy and reaction time data showed a foveal deficit. Saarinen et al. (1987) , using M-scaled dot stereograms, also found a slight parafoveal advantage in texture segmentation. They attributed this effect to increased subjective contrast, but perhaps this is additional evidence for a non-foveal advantage in texture processing.
Relatedly, Fiorentini (1989) used a visual search procedure in which subjects had to determine which of two displays contained the greater number of target items (uniformly oblique lines) embedded in distractors (horizontal lines). Parafoveal performance was unaffected by target number ( vs 2, 2 vs 3, 3 vs 4), whereas foveal performance was inversely related to target number. This suggests that feature search is conducted faster and more accurately in the near-periphery, and that the fovea is less capable of parallel search.
Experiment 1 is a substantive replication of Kehrer (1987 Kehrer ( , 1989 . Observers detected a texture target composed of uniformly oriented lines embedded in orthogonally oriented background elements. Briefly flashed and backward-masked targets were presented at 0, 2.55, 5.09 and 7.63 deg. Both latency and accuracy data were expected to indicate that the near periphery is better at processing texture targets.
2. EXPERIMENT 1 2.1. Methods 2.1.1. Subjects. Five male subjects were tested (age range 24-37 yr), all of whom were experienced at visual search tasks involving oriented-line targets. All observers had normal or corrected-to-normal visual acuity.
